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I.

II.

THE EFFECTS OF ALTITUDE AND TWO DECONGESTANT-ANTIHISTAMINE
PREPARATIONS ON PHYSIOLOGICAL FUNCTIONS AND PERFORMANCE

Introduction.

A number of decongestant-antihistamine preparations are
available for symptomatic treatment of common colds, hay
fever, and allergies. Many of these can be obtained without
prescription. Some of the decongestants and antihistamines
found in such preparations are known to have effects on both
physiologzical function and performance (1,2,3). In an
earlier study (5), we found that the combination of a simu-
lated high altitude and a drug containing the antihistamine
chlorpheniramine produced a synergistic detrimental effect
on a psychomotor task.

To provide data useful for aeromedical standards
development and medical certification, this study was
designed to measure the combined effect of altitude and
each of two decongestant-antihistamine preparations on com-
plex performance and physiological functicns. The drugs
evaluated were: Compound A (Actifed ® ), one of the most
frequently prescribed medications of this type (9), con-
taining 60 mg pseudoephedrine hydrochloride and 2.5 mg
triprolidine hydrochlorice; and Compound B (Dristan ®),
a common over—the-counter medication, containing 10 mg
phenylephrine hydrochloride, 20 mg phenindamine tartrate,
aspirin, caffeine, and aluminum hydroxide/magnesium car-
bonate co-dried gel.

Methods.

Fourteen healtny male paid subjects (aged 18 to 33
years) were tested in random sequence under six experi-
mental conditions, with combinations of two altitudes
(ground level {1,274 ft} and 12,500 ft) with the two drugs
and a placebo of lactose. All subjects were interviewed
and given physical examinations prior to selection.

During the interviews subjects received a thorough explana-
tion of the test procedures and purposes of the study.
After selection, subjects were trained for 10 h on the
Civil Aeromedical Institute (CAMI) Multiple Task Per-
formance Battery (MTPB). After training, suhjects reported
individually to tha laboratory twice a week (either Monday
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and Thursday or Tuesday and Friday) for 3 consecutive
weeks for the experimental sessions des:ribed in Table 1.

TABLE 1. Experiment Schedule

Morning Afternoon

Time Time Scheduled Activity
0900 1230 Report to laboratory

Void urine, record time

Execute subjective forms

Insert rectal probe

Place electrodes for heart rate recording

0930 1300 Take capsaules

0950~ 1320~ Begin ascent to preselected altitude
1000 1330 Complete ascent

1000~ 1330- Experiment period in altitude chamber
1200 1530

1200- 1530~ Begin descent to ground level,

Execute subjective forms

1210 1540 Complete descent

1210 1540 Return to laboratory

Collect urine, record time
Remove probe and electrodes
Release subjects from experiment

The preexperiment and postexperiment subjective forms
completed by the subjects were the Subjective Fatigue Index
(8) and a subjective nine-point rating scale for attentionm,
energy, strain, interest, and irritability. During the
experiments heart rate (HR) was recorded continuously via
chest electrodes connected to an electromagnetic tape
recorder. Measurements of internal body temperature (Tre)

and blood pressure (BP) were obtained at the beginning of
the experiment and during the last minute of each 15-ain
segment of the experimental period. Complex performance
was measured throughout the 2-h experiment by using tha

CAMI one-man MTPB (4). The three monitoring tasks of the

2
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MIPB (red lights, green lights, and metexrs) were pre-
sented continuously during the testing session. The other
MIPB tasks were presented in different coabinations for
each 15-ain interval of the session. Thesc tasks were:
(1) tracking and arithmetic; (i11) probleam solving and
avithmetic; (iii) problem solving and pattern identifi-
catinu; (iv) tracking and pattern identification. The
same schedule was repeated during the second hour of the
testing. The postexperimental urine collections were pre-
served and later analyzed for their epinephrine (E),
norepinephrine (NE,, and 17-ketogenic steroid (17-KGS)
content (7).

Results.

All data were subjected to analysis of variance tech-
niques (6). The level considered to be statistically
significant was p < .05.

A. Physiological Parameters.

Heart rate. Mean HR data are presented in Table 2.
There were several statistically significant effects on
HR: An altitude effect, with mean HR higher at 12,500 ft than
at ground level; a drug effect, with mean HR greatest with
Compound A and lowest with Compound B; and an altitude-drug
interaction with the difference in HR between Compound A
sessions and Compound B sessions being greater at 12,500 ft
(about 8 heats per min) than at ground level (about &
beats per min). There was also a time effect; HR decreased
over the 2-h experimental period.

Internal body temperature. The mean Tte data are

presented in Table 3. The mean ire was significantly
higher at ground level than at 12,500 ft. There was also
a drug effect with subjects having the highest mean Tre
during Compound A sessions aund the lowest mean Tre during

the Compound B sessions.

Blood pressure. Blood pressure data are presented
in Table 4. The anticipated altitude effects were evident
with systolic blood pressure (SBP) and diastolic blood
pressure (DBP) significantly greater at ground level than
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at 12,500 ft and pulse pressure (7P) greater at 12,350C
ft. There was a drug effect for SAP only, with Compound
B cessions exhibiting the highest mean value. Both SBP
and PP declined through time. The mean D3P exhibited a
significant time-altitude interaction, with mean values
declining slightly at 12,500 ft and increasing at ground
level.

TARLE 3. Internal Body Temperature

(1a °c)
Altaitude
Ground 12,500
Level Feet Mean
Compound A 37.29 37.22 37.26
Compound B 37.G68 37.06 37.07
Placelo 37.22 37.07 37.15
Maan 37.20 37.12 37.16

Urinary hormone excretion. There were no
significant findings fur the urinary eacretion of E. The
17-KGS and HE data are prosanted in Tacles 5 and 6. The
only drug effect was for 17-KGS with the highest mean
values occurring wvhen subjects took Comound A and the
lowest mcan values accurring when subjects took Compound B.

B. Complex Performunce.

Performance o the MIPB was assessed Ly computing two
composite scores, one representing all tasks and one
represercing only the wonitoring tasks. These scores were
calculated sv that cach measure froa the individwal tasks
made an equal contribution to the variance of the com-
posite score. Reciprocals of the rasponue time and tracking
acores were used. The composite scores were then analyzed
in 2 treatment-by-subjects analysis of variance; altitude,
drugs, and hours (first and mecond) within sessions were

5
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the three sources of variance. The mean scorss associated
with these analyses are reported in Table 7. No significent
diffarences were found in the overall composite scores. The
analysis of the monitoring composite shcyed no significant
effects of altitude or drugs, but thera was a significant

(p £ .05) effect of hours, with the secoad hour of per-
formance being poorer than the first,

TABLE 5. 17-Ketogenic Steroid Excretion
(in Micrograms per hour)

Altitvde

Ground 12,500
Level Feet Mean
Compound A 622 718 670
Compound B 436 569 503
Placebo 546 688 617
Maan 535 639 597

TABLZ 6. Norepinephrine Excretion
(in Nanograms per hour)
[
Altitude

Ground 12,500
Level Feet Mean
Compound A 2,100 2,005 2,053
Compound B 2,262 1,9%84 2,123
e Placebo 2,684 1,944 2,314
Mecn 2,349 1,978 2,163

Similar analyses performed on the individual perform-
ance measures vravealed oaly a significant effect of hours
7
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within sessis. :. Red lights, meter monitoring, and tracking
were significantly poorer in the secord hour; problem-
solving solution time and problem-solving confirmation
time were significantly better during the eecond hour.,

C. Subjective Evaluations.

Fatigue. The only statistically significant finding
for the Subjective Fatigue Index was a time effect with all
subjects reporting greater fatigue at the eud of the experi-
ment than at the beginning (p < .01) (Table 8).

TABLE 8. Subjective Fatigue*

Pretest Posttest
Score Score
Ground Level
Compound A 7.5 9.8
Compound B 8.1 9.3
Placebo 7.6 9.7
12,500 Feet
Compound A 8.6 10.9
Compound B 7.6 9.4
Placebo 7.2 10.4
Mean 7.7 9.9

* On a 20-point scale, 0 = fully refreshed, 20 = compietely
exhausted.

Energy. Complementing the fatigue data, subjects
reported having less energy (p < .0l) at the end of the
experiment than at the beginning. However, there was also
a drug effect (p < .01) on reported energy levels (Table 9).
Subjects reported highest energy levels after the placebo
session and lowest levels after the session that involved
Compound A.

Strain, irritation, and interest. Table 10 pre-
sents the data for strain, irritation, and interest. The

9
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only statistically significent findings were for time;
subjects reported more strain, more irritation, and less
iaterest from beginning to end of experiment (p € .0l).

TABLE 9. Energy*

|
|
|
g
|
|
%

Pretest Posttest
Score Score
Cround Level
Compound A 4.2 3.1
Compound B 4.1 3.6
Placebo 4.8 4.1
12,500 Feet !
Compound A 4.0 2.5 ;
Compound B 4.1 3.4 ]
Placebo 4.8 3.4 E
: ]
\ Mean ;
i ki
; Compound A 4.1 2.8
! Compound B 4,1 3.5
| Piacebo 4.8 3.8
| Overall 4.3 3.4 ]

1
E
E
L
E

* On a 9-point scale, 0 = lowest, 9 = highest

oyt

i TABLE 10. Strain, Irritation, and Interest* *
f Pretest Posttest ;
l Score Score :
LE v o ;
g Strain 2.7 3.3 i
{

E Irritation 0.6 1.4

? Interest 6.5 4,8

* On & 9-point scale, 0 = lowest, 9 = highest

5 10
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1 . The subjects were less attentiye
(p < .01) after the axperiment than before (Table 1l). There
was also a drug effect (p < .05) on attentiveness, reported ‘
attentiveness being leaat following Compound A sesslons and Vg
greatest following the placebo sessione.

TABLE 11. Attentivenesa*

Fretest Posttast
) Score Score i
Compound A ¥ ) 3.4
Compound B 4,7 4.1
Placebo 5.2 4.2
Mean 4.8 3.9

* On a 9-point scale, 0 = lowest, 9 = highest

AR Ttk it i s A e it ek s

IV. Discussion.

The drugs used in this study caused statistically
significant changes in several of the parameters measured.
Altitude slso produced an effect. In only one parameter,
HR, was there a significant drug-altitude interaction. The
HR increase wher 12,500 ft and Compound A were combined
was greater than the sum of the HR Increases for the twe
factors independently.

T L R TR T Y VT R R T TR

The physiological and biochemical data, averaged over
the 2-h period, indicate that Compcund A acted as a
“ea stimulant and Compound B as a depressant. Heart rate, Tre

L Sl st i Lt Pt Mo 7 s

]

: and the 17-KGS were highest values when subjects were

E taking Compound A and lowest when they were taking Compound B.
% This time period covers from 1/2 to 2 1/2 h after ingestion.

: The subjective evaluations were made before and after
the test but cannot be interpreted as reflecting the average
feelings of the subjects during the 2-h period. Subjects
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reported the least energy and attentiveness when taking
Compound A and the grcatest when taking the placebo. One
of the reported effects of the antihistamine compcnents of
these compounds is "drowsiness"; this could account for the
decline in feelings of energy and alertness.

s P M el e i e

The overall composite MIPB scores showed no effects of
altitude, drugs, or time., However, the significant decline
in performance from the first to the second hour in the
monitoring composite, red light monitoring, and tracking
scores and the improvement from the first to the second
hour in problem-solving solution time and problem-solving :
confirmation time may both be directly compatible with the i
subjects' self-reports of increasing fatigue as well as 3
decreasing energy, interest, and attentiveness. The
subjects generally reported enjoying the problem-solving 3
tacks more than the c:her MIPB tasks; they may therefore
have devoted more attention to problem solving as their
general levels of interest and attention declined, while
allocatinrg less attention to the more ambiguous and less
enjoyable tracking and monitoring tasks. Thus, the decline
in performance on the "less enjoyable' tasks was offset by
improved performance on the "more enjoyable" tasks,
resulting in no significant change in the composite score.

e )ai

D0 e e wacr e e
btttk L et

For performance on the MIPB, the drugs and dosages
evcluated in this study did not produce any significant
changes in the overall composite scores earned by otherwise
healthy subjects, although with time there were changes in
the levels of effort and attentlon devoted to different
tasks. However, the results from some of the physiological
parameters and some of the subjective evaiuations indicate
that the time after ingestion and the type of compound
ingeeted are important considerations. The decline in
self-reported energy and attentiveness reported 2 1/2 h
after ingestinn could resul: in the neglect of important
v e although routine taske that require some degree of conren-
tration. This drug effect could be enhanced by hypoxia
and consequencas might be less favorable in subjects whose
medical condition requires the use of these drugs.
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